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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] This invention relates to an environmental con-
trol system for a vehicle, and in a preferred aspect to a
system for predicting internal misting (fogging) of a ve-
hicle window, especially but not limited to a vehicle wind-
screen. A system according to the preamble of claim 1
is disclosed in DE 19722577A.

PRIOR ART

[0002] US 6,422,062 describes an integral sensor unit
for predicting misting of a vehicle windscreen. The unit
comprises a windscreen temperature sensor assembly,
an ambient second temperature sensor assembly and
an ambient air humidity sensor assembly, all contained
within a common dome-shaped housing. In use the hous-
ing is attached to the interior surface of the windscreen
and is connected via a multiconductor lead to a control
unit located away from the housing, e.g. in the vehicle
header.
[0003] A disadvantage of this unit is that its presence
on the windscreen can be distracting to the driver and/or
obscure his vision. Also, by placing the ambient air tem-
perature and ambient humidity sensor assemblies in the
same housing as the windscreen temperature sensor as-
sembly they are necessarily enclosed near to the wind-
screen and hence may not be truly representative of the
ambient temperature or atmosphere in the main passen-
ger cabin of the vehicle. The presence of the unit and its
cabling may also be aesthetically unattractive.
[0004] It is an object of the invention to provide an en-
vironmental control system for a vehicle, and especially
but not limited to an improved system for predicting in-
ternal misting of a vehicle windscreen or other window
which avoids or mitigates these disadvantages.

SUMMARY OF THE INVENTION

[0005] According to one aspect of the present inven-
tion there is provided a vehicle environmental control sys-
tem comprising a window temperature sensor assembly
for sensing the temperature of an interior surface of a
vehicle window, a humidity sensor assembly for sensing
the ambient air humidity within the vehicle, and a second
temperature sensor assembly for sensing the tempera-
ture of the humidity sensor assembly, wherein the second
temperature and humidity sensor assemblies are mount-
ed within the vehicle away from the window temperature
sensor assembly.
[0006] The window temperature sensor assembly is
mounted for resilient biasing against the interior surface
of the window.
[0007] An advantage of the invention is that it provides

design freedom to place the various sensor assemblies
at positions most advantageous for a given situation,
where the driver would not normally be aware of their
presence. Hence they are not likely to distract the driver
or obscure his vision. Further, by placing the second tem-
perature and ambient humidity sensor assemblies away
from the window temperature sensor assembly, which
must necessarily be on or very close to the window, they
are more likely to be representative of the ambient tem-
perature or atmosphere in the main passenger cabin of
the vehicle. Although in one application the outputs of
the sensor assemblies are used in combination to predict
internal window misting, their outputs can be used inde-
pendently of each other, if desired, in order to measure
the temperature and/or the humidity of the cabin, for the
purposes of altering the environmental conditions of the
cabin itself, in particular for the purposes of passenger
comfort.
[0008] In a preferred embodiment of the invention the
system comprises a windscreen temperature sensor as-
sembly for sensing the temperature of the interior surface
of the windscreen, a humidity sensor assembly for sens-
ing the ambient air humidity within the vehicle, and a sec-
ond temperature sensor assembly for sensing the tem-
perature of the humidity sensor assembly, wherein the
windscreen temperature sensor assembly is mounted on
an interior rearview mirror support bracket for engage-
ment with the interior surface of the windscreen, and
wherein the second temperature and humidity sensor as-
semblies are mounted within a rearview mirror housing
mounted to the mirror support bracket.
[0009] In another aspect of the invention there is pro-
vided a temperature sensor assembly comprising a ther-
mally insulating body, a temperature sensing element
thermally insulated within the body, and a thermally con-
ductive contacting element exposed externally of the
body and in thermal communication with the temperature
sensing element.
[0010] In yet another aspect of the invention there is
provided a temperature sensor assembly comprising a
thermally conductive element having a substantially pla-
nar exposed upper surface, a temperature sensing ele-
ment in thermal communication with a lower surface of
the thermally conductive element, a plurality of leads for
the temperature sensing element extending downwardly
away from said lower surface, and a generally tubular
thermally insulating housing assembly having an upper
end surrounding and supporting the temperature sensing
element, the tubular housing assembly extending down-
wardly away from said lower surface of the thermally con-
ductive element and having an internal air gap surround-
ing said leads.
[0011] In a still further aspect of the invention there is
provided a mirror mounting system comprising a mount-
ing bracket adapted for releasable connection to a vehi-
cle window, and a sensor resiliently mounted to the brack-
et at a position such that, when the bracket is connected
to the vehicle window, the sensor is urged against the
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window.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Embodiments of various aspects of the inven-
tion will now be described, by way of example, with ref-
erence to the accompanying drawings, in which:

Figure 1 is a side view of a vehicle interior rearview
mirror assembly forming part of a vehicle environ-
mental control system according to one aspect of
the invention.

Figure 2 is an enlarged cross-section of one embod-
iment of a windscreen temperature sensor assembly
forming part of the vehicle environmental control sys-
tem.

Figure 3 is a top perspective view of a mirror support
bracket assembly of Figure 1, omitting a mirror hous-
ing.

Figure 4 is a view of the interior of part of the mirror
housing of Figure 1, omitting the reflective element.

Figure 5 is a cross-section on line X-X of Figure 4.

Figure 6 is an external view of the part of the mirror
housing shown in Figure 4.

Figure 7 is a perspective view of a temperature sen-
sor assembly according to one aspect of the present
invention.

Figure 8 is a cross-section of a temperature sensor
assembly according to a further aspect of the inven-
tion.

Figure 9 shows the typical temperature distribution
of a vehicle windscreen and preferred location of the
temperature sensor.

DETAILED DESCRIPTION OF A PREFERRED EM-
BODIMENT

[0013] Referring now to the drawings, there is illustrat-
ed a vehicle environmental control system which com-
prises a mirror assembly comprising a mirror support
bracket 10 and a rearview mirror housing 12. The bracket
10 has an upper end 14 for releasable attachment to a
windscreen mounting member 16 which is adhesively
secured to the interior surface 18 of the vehicle wind-
screen 20. The mounting member 16 may take the form
of a windscreen button, rails, or any other suitable at-
tachment element. The lower end of the bracket 10 is in
the form of a ball 22, Figure 3, which engages a comple-
mentary socket (not shown) within the mirror housing 12
to allow universal rotational adjustment of the mirror. The

mirror housing 12 has a front opening 24 which is nor-
mally closed by a reflective element (also not shown)
held in place by a bezel 26. The reflective element may
comprise an electro-optic cell so that the reflectivity of
the mirror can be varied according to prevailing condi-
tions. The bracket 10 and mirror housing 12 are moulded
from a rigid plastics material. The construction and op-
eration of interior rearview mirror assemblies as just de-
scribed are well-known to those skilled in the art and no
further details are deemed necessary.
[0014] The environmental control system, of which the
mirror assembly forms a part, is capable of performing a
number of environmental control functions, in particular
but not exclusively predicting internal misting of a vehicle
window, for example a windscreen. The environmental
control system comprises a windscreen temperature
sensor assembly 28 for sensing the temperature of the
interior surface of the windscreen, a second temperature
sensor assembly 30, Figure 5, in particular for sensing
the temperature of a humidity sensor assembly 32, which
humidity sensor assembly 32 is operable to sense the
ambient air humidity within the vehicle. The windscreen
temperature sensor assembly 28 is mounted on the
bracket 10 for engagement with the interior surface of
the windscreen, while both the second temperature sen-
sor assembly 30 and humidity sensor assembly 32 are
mounted on a printed circuit board (PCB) 34, Figures 4
and 5, within the mirror housing 12. The second temper-
ature sensor assembly 30 is preferably mounted on, or
is in direct contact with, the humidity sensor assembly
32, in order to be capable of sensing the temperature
thereof, the reason for which is set out hereinafter. The
second temperature sensor assembly is illustrated, in
Figure 5, as being separate from the humidity sensor
assembly 32, for the purposes of clarity.
[0015] The windscreen temperature sensor assembly
28 is a generally cylindrical body axially slidable within a
hollow cylindrical sensor housing assembly 36, the latter
being fitted into a hollow cylindrical moulding 38 integral
with the upper end 14 of the bracket 10. A highly thermally
conductive windscreen contacting element 42 is provid-
ed on the sensor assembly 28, which is preferably formed
from a disc of metal or the like, for example aluminium,
copper, brass, etc. The contacting element 42 is in ther-
mal communication, preferably direct communication,
with a temperature sensing element (not shown), prefer-
ably a thermistor, embedded within the temperature sen-
sor assembly 28. A biasing means in the form of a com-
pression spring 40, acting between annular flanges on
the sensor assembly 28 and sensor housing assembly
36 respectively, resiliently biases the sensor assembly
28 at least partially out of the housing 36 into contact with
the interior surface 18 of the windscreen 20.
[0016] An advantage of this arrangement is that a
mounting system is provided, comprising the support
bracket 10, which enables the sensor assembly 28 to be
urged into contact with the windscreen 20 simultaneous
with the attachment/securing of the mounting bracket 10
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to the mounting member 16 on the windscreen 20. Thus
no further operations are required in order to correctly
position the sensor assembly 28 against the windscreen
20, thereby rendering the mounting system extremely
beneficial in assembly line production of vehicles, allow-
ing a "fit and forget" approach to be utilised. As the mirror
assembly is attached to its windshield mounting button
or other attachment member 16, the contacting element
42 of the sensor assembly 28 makes close and thermally
intimate contact with the inner surface of the vehicle wind-
shield.
[0017] The resilient mounting of the sensor assembly
28 performs two further important functions. The spring
biasing of the sensor assembly 28 ensures that the sen-
sor assembly 28 makes intimate and thermally conduc-
tive contact with the windscreen 20, in order to ensure
that the sensor assembly 28, and in particular the con-
tacting element 42, is thermally coupled with the wind-
screen 20, thus providing accurate readings from the
sensor assembly 28 of the actual surface temperature at
the inner surface of the vehicle windshield where dew/
condensation may form. It is desirable that this surface
temperature be what is measured and not the tempera-
ture of the air in the cabin adjacent the windshield (that
may be at a higher temperature). In addition, the resilient
mounting of the sensor assembly 28 allows for manufac-
turing tolerances, both in the mounting system itself and
in the windscreen 20 against which the mounting assem-
bly is to be seated via connection to the mounting mem-
ber 16. It is well known that during the production of a
product such as a vehicle or the like, having a large
number of interrelated parts, manufacturing tolerances
can accumulate, often resulting in a bad or inferior fit
between various components. This can result in time be-
ing wasted, slowing down production and increasing the
cost thereof. The resilient mounting of the temperature
sensor assembly 28 allows for such variations in fit be-
tween the support bracket 10 and the windscreen 20.
The temperature sensor assembly 28, and in particular
the contacting element 42, prior to the mounting of the
support bracket 10, projects from the moulding 38 a dis-
tance greater than is necessary to contact the wind-
screen 20. Thus when the support bracket 10 is mounted
to the windscreen 20, the temperature sensor assembly
28 will be displaced inwardly against the action of the
spring 40 in order to accommodate this negative dimen-
sional difference. This will then ensure that the temper-
ature sensor assembly 28 remains biased against the
windscreen during use, so achieving and maintaining in-
timate thermal contact therewith.
[0018] From the foregone description it will be appre-
ciated that the bracket 10 may be used with a sensor
assembly other than the temperature sensor assembly
28, for example a rain sensor assembly (not shown) or
the like, which must be seated against a vehicle window
for the correct operation thereof.
[0019] Referring now in particular to Figures 2 and 3,
and as mentioned above, the temperature sensor as-

sembly 28 preferably contains a temperature sensing el-
ement in the form of a thermistor element connected to
the PCB 34 by a cable 44. In this embodiment the cable
44 passes from the sensor assembly 28 to the PCB 34
via a central bore 46 in the bracket 10, Figure 3. The bore
46 may also serve to allow electrical connection to other
electronic equipment in the mirror housing 12, in a man-
ner otherwise known to the automotive electrical connec-
tion art and thus will not be further described.
[0020] The PCB 34 carrying the second temperature
and humidity sensor assemblies 30, 32 is releasably
mounted in the mirror housing 12 behind the reflective
element. It is held in place by resilient clips 48 (only one
is shown in Figure 4) with the surface of the PCB 34 which
carries the sensor assemblies 30, 32 facing the rear of
the housing 12. An internal wall 50, whose front edge 52
abuts against the rear surface of the reflective element
when fitted to the open front 24, defines within the mirror
housing 12 a sub-compartment 54 containing the PCB
34. The PCB 34 is thus substantially thermally isolated
in the sub-compartment 54, the wall 50 comprising a ther-
mal barrier to heat generated by other electronic devices,
if any, in the main body of the mirror housing. The cable
44 passes through a small hole (not shown) in the wall
50. Ventilation slots 56 in the rear of the housing, facing
the surface of the PCB 34 carrying the second temper-
ature and humidity sensor assemblies 30 and 32, allow
ambient air to reach the sensor assemblies 30, 32 within
the sub-compartment 54.
The number of ventilation slots 56 is chosen such as to
simulate, at least as closely as possible, the unobstructed
flow of air past the second temperature and humidity sen-
sor assemblies 30 and 32. In addition, as the natural flow
of air within a vehicle cabin, in the region of the mirror
housing 12, is upwardly along the interior surface of the
windscreen 20, the ventilation slots 56 are preferably po-
sitioned on the rear of the mirror housing 12 to maximise
the flow of air therethrough and onto the temperature and
humidity sensor assemblies 30 and 32. If desired, a fan
may be provided for actively supplying air to the second
temperature and humidity sensor assemblies 30, 32.
[0021] The PCB 34, and in particular the component-
bearing side thereof facing the ventilation slots 56, in ad-
dition to the second temperature sensor assembly 30
and humidity sensor assembly 32, are preferably col-
oured black, so as to be rendered invisible through the
ventilation slots 56, in order to improve the aesthetics of
the mirror housing 12.
[0022] In addition to the sensor assemblies 30 and 32
the PCB 34 also bears a controller (not shown) that in-
cludes a microprocessor that processes an algorithm in-
cluding control logic which, in known manner, calculates
the ambient dew point from the ambient air temperature
and humidity as measured by the sensor assemblies 30
and 32. However, it will be appreciated that said micro-
processor may be located remotely of the PCB 34, for
example in separate control circuitry of the vehicle.
[0023] By mounting the second temperature sensor
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assembly 30 on or in direct contact with the humidity sen-
sor assembly 32, the thermal mass of the humidity sensor
assembly - 32 will not give rise to a lag between the read-
ings from the humidity sensor assembly 32 and the sec-
ond temperature sensor assembly 30, in particular during
periods of temperature and/or humidity fluctuation within
the vehicle cabin. Thus it will be appreciated that the sen-
sor assemblies 30, 32 could be located out of contact
with one another, but the accuracy of any calculations
based on their outputs may be negatively affected. If the
sensor assemblies 30, 32 are to be separate from one
another, then said separation should be kept to an ab-
solute minimum.
[0024] If the ambient dew point is greater than (or is
calculated/predicted to be imminently greater than) the
temperature of the internal surface 18 of the windscreen
20, the control unit provides a signal indicating that the
windscreen is likely to mist up or is actually misted up.
In either case the control unit can communicate via the
bore 46 with a vehicle heating, ventilation and air condi-
tioning system so that the latter is controlled to change
the ambient conditions in the vehicle passenger compart-
ment to reduce or avoid such misting up. As an alternative
or complimentary function, the control unit may be adapt-
ed to deploy other demisting and/or environmental con-
trol strategies.
[0025] One of the advantages of the system of the
present invention is that it facilitates preemption of
mist/fog build-up on the windshield surface so that the
HVAC system of the vehicle can be actuated to prevent
any misting occurring. This has an advantage over other
known anti-fogging systems such as those based on op-
tical detection of mist/fog build-up (such as via an optical
sensor or a camera sensor) as these other systems typ-
ically operate to remove mist/fog as it is building up (or
after it has built up). By contrast, the present embodiment
is operable to prevent mist/fog from occurring.
[0026] Although the foregoing has described an em-
bodiment in which the sensor assembly 28 is mounted
on the mirror support bracket 10 for sensing the temper-
ature of the interior surface of the windscreen 20, the
sensor assembly 28 could alternatively by mounted in a
suitable holder for sensing the temperature of the internal
surface of any window of the vehicle, such as the rear
window or a side window, in order to be able to predict
misting of such window. Furthermore, the second tem-
perature sensor assembly 30 and humidity sensor as-
sembly 32 can be located elsewhere than in the mirror
housing 12. For example, they could be mounted in the
vehicle header 60, or in an electronics housing 62 located
on the inside of the windscreen 20 between the vehicle
header and the mirror support bracket 10. For example,
the second temperature sensor assembly 30 and/or the
humidity sensor assembly 32 can be included in a wind-
shield electronics module such as are described in United
States Patents 6,824,281 and 6,690,268.
[0027] The outputs of the sensor assemblies 28, 30
and 32 may be used independently of one another by

the controller to control other environmental aspects of
the vehicle, such as internal humidity and air tempera-
ture.
[0028] Referring now to figure 7, there is illustrated an
enlarged view of the temperature sensor assembly 28.
The temperature sensor assembly 28 comprises a highly
thermally conductive windscreen contacting element 42
which is preferably formed from a disc of metal such as
aluminium, brass, copper, etc. The sensor assembly 28
further comprises a temperature sensing element in the
form of a thermistor (not shown) embedded within a body
70 of highly thermally insulating material, preferably a
polymeric material. The thermistor is in thermal contact,
preferably direct contact, with the underside of the con-
tacting element 42. In this way the contacting element
42 acts as a thermal coupling between the windscreen
20 and the thermistor within the body 70 such that the
thermistor principally senses only the temperature at the
windshield surface.
[0029] It will thus be appreciated that as the thermistor
is embedded within the body 70, the contacting element
42 is the principal thermally conductive portion of the sen-
sor assembly 28 which is exposed, and which in use will
be urged against a vehicle window. It will therefore be
appreciated that the temperature reading given by the
temperature sensor assembly 28 will not be unduly af-
fected by external factors such as the temperature of the
air located directly adjacent the vehicle window, which in
the absence of the thermally insulating body 70 could
alter the temperature of the thermistor, and therefore the
readings derived therefrom. The provision of the thermal-
ly insulating body 70 therefore improves the accuracy of
the temperature sensor assembly 28. Although in use
the temperature sensor assembly 28 will be spring biased
against a vehicle window such as the windscreen 20, it
is also envisaged that the contacting element 42 could
itself be spring biased within the body 70, in order to
further ensure an intimate thermally conductive contact
between the contacting element 42 and the windscreen
20.
[0030] The temperature sensor assembly 28 further
comprises a cable 44 in electrical connection with the
thermistor, for electrically connecting the temperature
sensor assembly 28 to any suitable circuitry (not shown),
for example the PCB 34. As the cable 44 contacts the
thermistor, the possibility exists for the cable 44 to act as
a thermal sink. This could result in heat/cold being trans-
ferred to the thermistor, altering the temperature of the
thermistor, and so distorting the readings derived there-
from. Thus to further improve the accuracy of measure-
ment of the inner surface temperature of the windshield
by the temperature sensor assembly 28, the cable 44 is
preferably jacketed by thermally insulating material, or
alternatively is formed from a conventional electrical con-
ductor provided with a thermally insulating coating or the
like (not shown) but with care being taken to minimize
thermal transfer at the point that the electrical conductors
within the cable make contact with the thermistor. This
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ensures that heat transfer cannot occur back along the
cable 44.
[0031] Figure 8 is a cross-section of a substantially cir-
cularly symmetric temperature sensor assembly 100 ac-
cording to a further embodiment of the invention, which
may be used in place of the sensor assembly 28 previ-
ously described and which we have found to provide a
more accurate measurement of temperature than the
previous sensor. In the following description of Figure 8,
and in the related claims, terms of orientation and direc-
tion such as "upper", "lower", "downwardly" and the like
refer to the orientation of the sensor assembly as seen
in Figure 8 and do not limit its orientation in use.
[0032] The sensor assembly 100 comprises a gener-
ally tubular housing assembly 102 comprising, in this em-
bodiment, three parts - an upper part 104, a lower part
106 and an intermediate part 108 interposed between
the upper and lower parts. The upper and lower parts
104, 106 have the cross-sectional shapes shown and are
moulded from a thermally insulating plastics material,
while the intermediate part 108 comprises a thermally
insulating resiliently deformable material, in particular a
foam annulus.
[0033] The bottom surface of a substantially flat circu-
lar copper plate 110 is supported by and is adhered to
the top surface of the upper housing part 104, the bottom
surface of the plate 110 having at its centre an integral
tubular copper housing 112 which extends downwardly
concentrically within the upper housing part 104. A tem-
perature sensing element in the form of a thermistor 114
is secured within the copper housing 112 by a thermally
conductive potting compound 116, the thermistor 114 be-
ing in intimate contact with the lower surface of the copper
plate 110.
[0034] Thermistor leads 118 extend downwardly
through the lower housing part 106, the latter having an
internal air gap 120 surrounding the leads. A plug 122 of
thermally insulating material is preferably but not essen-
tially provided, in order to close the lower end of the hous-
ing part 106, the leads then passing through the plug
122. The upper ends of the leads 118, where they emerge
from the thermistor 114, are protected by a tubular shroud
124 which forms part of the thermistor as a commercially
available product.
[0035] A thermally conductive polymer layer 126 cov-
ers the copper plate 110, the upper substantially flat sur-
face of the plate 110 making intimate large-area contact
with the lower surface of the layer 126. The upper surface
128 of the layer 126 is substantially planar, but has suf-
ficient flexibility or compliance to conform closely to the
inside surface of a windscreen or other window against
which the sensor assembly 100 is biased. The provision
of the resiliently deformable intermediate part 108 also
enables the various components supported thereby, in
particular the thermistor 114, the copper plate 110, and
the polymer layer 126, to be urged against a vehicle wind-
screen in similar fashion to the action provided by the
spring 40 used with the windscreen temperature sensor

assembly 28.
[0036] The polymer layer 126 extends onto the periph-
ery of the upper housing part 104, thereby covering a
lateral air gap 130 between the outside periphery of the
metal plate 110 and the upper housing part 104. A small
bleed hole 132 provides an escape path for air which
might otherwise become trapped between the polymer
layer 126 and plate 110 when the former is applied to the
latter during manufacture.
[0037] In use the sensor assembly 100 may be mount-
ed on a mirror support bracket, such as the bracket 10
(Figures 1 to 3), and in particular in a moulding similar to
the moulding 38. The resiliently deformable intermediate
part 108 therefore serves a dual purpose, both thermally
insulating the thermistor 114 and ensuring that the poly-
mer layer 126 is spring biased against the windscreen.
Thus, as in the case of the embodiment of Figures 1 to
3, the sensor assembly 100, and in particular the upper
surface 128 of the polymer layer 126, is automatically
urged into, and maintained in, intimate contact with the
inside surface of the windscreen when the bracket 10 is
mounted on its windscreen mounting member 16.
[0038] In order to further thermally insulate the ther-
mister 114, contact between the tubular housing assem-
bly 102 and the bracket 10, in particular the moulding 38,
is preferably kept to a minimum in order to reduce pos-
sible thermal leak between the bracket 10 and the sensor
assembly 100. Thus, for example, a number of radially
extending fins (not shown) or the like may be provided
on the underside of the flange 134, in order to reduce the
physical contact area between the flange 134 and the
moulding 38, and thus reduce possible thermal leak ther-
ebetween. For stability, it is preferable to provide at least
three such fins, spaced approximately 120° from one an-
other. While more than three fins could be employed, this
would increase the overall contact area between the
flange 134 and the moulding 38. Similarly, a number of
longitudinally extending fins (not shown) are preferably
provided on the exterior of the lower housing part 106,
again to act as a thermal buffer between the sensor as-
sembly 100 and the moulding 38, while securing the sen-
sor assembly 100 centrally within the moulding 38. Again
the preferred number of longitudinally extending fins is
three.
[0039] The advantage of this design is that the ther-
mistor 114 is substantially thermally isolated from the en-
vironment by the three-part tubular housing assembly
102 and by the static air trapped in the air gaps 120 and
130. Thus the output of the thermistor 114 will more ac-
curately reflect the temperature of the windscreen, or oth-
er surface against which the polymer layer 126 is
pressed, due to the high conductivity of the copper plate
110 and thinness of the polymer layer 126. Further, the
use of the polymer layer 126 lends itself better to the
problem of sliding the sensor assembly 100 across the
windscreen during the mounting of the bracket 10. It will
be noted that in use the exposed part of the sensor as-
sembly 100, being primarily the portion above the flange
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134, is relatively short and broad, thereby avoiding un-
necessary thermal exposure and reducing the possibility
of inadvertent damage during mounting which might oc-
cur with a tall sensor assembly.
[0040] It should also be appreciated that the polymer
layer 126 could be applied to the windscreen temperature
sensor assembly 28 in order to improve the performance
thereof. The polymer layer 126 could be applied directly
onto the contacting element 42, or could be provided as
a substitute for same.
[0041] Preferably the entire sensor assembly 100 has
a low thermal mass, in order to avoid unduly affecting
the temperature reading as might occur if the assembly
100 absorbed substantial heat from the windscreen.
[0042] It will be appreciated that as the second tem-
perature sensor assembly 30 and the humidity sensor
assembly 32, in particular the second temperature sen-
sor assembly 30, are mounted away from the windscreen
20, they are capable of measuring the temperature and
humidity respectively of the cabin of a vehicle, as op-
posed to the air located directly adjacent the windscreen
20 thereof. Thus the outputs of the second temperature
sensor assembly 30 and the humidity sensor assembly
32 may be used other than in combination with the output
of the temperature sensor assembly 28 or 100, in order
to measure and consequently vary the temperature
and/or humidity of the cabin, for reasons other than the
possibility of misting of the vehicle windscreen 20, in par-
ticular for passenger comfort. The positioning of the sen-
sor assemblies 30 and 32 within the mirror housing 12
is thus beneficial, as the sensor assemblies 30 and 32
are thus located close to a drivers upper body and head
area, which are generally the most sensitive areas to
environmental conditions.
[0043] Figure 9 shows the typical temperature distri-
bution of a vehicle windscreen. In Figure 9 the lightest
areas are the hottest, and it will therefore be seen that
the upper windscreen area is furthest from heat sources
such as air-conditioning/heating outlets and this upper
windshield area is the position where mist on the wind-
shield will be last located during the demisting process.
The upper windshield area also corresponds to a driver’s
line of sight. Thus, the upper windshield area is the pre-
ferred location of the temperature sensor assembly 28
or 100.

Claims

1. A vehicle environmental control system comprising
a window temperature sensor (28) assembly for
sensing the temperature of an interior surface of a
vehicle window (20), a humidity sensor (32) assem-
bly for sensing the ambient air humidity within the
vehicle, and a second temperature sensor assembly
(30) for sensing the temperature of the humidity sen-
sor assembly, wherein the second temperature and
humidity sensor assemblies are mounted within the

vehicle away from the window temperature sensor
assembly; characterised in that the window tem-
perature sensor (28) assembly is mounted for resil-
ient biasing against the interior surface (18) of the
window (20).

2. A system as claimed in claim 1, wherein the vehicle
window (20) is the windscreen.

3. A system as claimed in claim 1 or 2, wherein the
window temperature sensor (28) assembly is mount-
ed on an interior rearview mirror support bracket (10)

4. A system as claimed in any preceding claim wherein
the second temperature (30) and humidity sensor
(32) assemblies are mounted adjacent an upper por-
tion of the window.

5. A system as claimed in any preceding claim, wherein
the second temperature (30) and humidity sensor
(32) assemblies are mounted within a rearview mir-
ror housing (12).

6. A system as claimed in claim 5, wherein the second
temperature (30) and humidity sensor (32) assem-
blies are mounted on a circuit board within the mirror
housing, and the window temperature sensor as-
sembly is connected to the circuit board by a cable
(44).

7. A system as claimed in claim 6, wherein the cable
(44) passes through a bore in a mirror support brack-
et for the mirror housing.

8. A system as claimed in any of claims 5 to 7, wherein
the mirror housing has ventilation openings to allow
ambient air to reach the second temperature (30)
and humidity sensor (32) assemblies within the mir-
ror housing.

9. A system as claimed in claim 8 wherein the ventila-
tion openings are located in the rear of the mirror
housing (12).

10. A system as claimed in claim 8 or 9 wherein the
number of ventilation openings is sufficient to simu-
late the unobstructed flow of air past the second tem-
perature (30) and humidity sensor (32) assemblies.

11. A system as claimed in any of claims 8 to 10 wherein
aspiration means are provided for actively supplying
air to the second temperature (30) and humidity sen-
sor (32) assemblies.

12. A system as claimed in claim 11 wherein the aspi-
ration means comprises a fan.

13. A system as claimed in any one of claims 5 to 12,
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wherein the mirror housing has at least one internal
wall (50) defining a sub-compartment (54) within the
mirror housing containing the second temperature
and humidity sensor assemblies.

14. A system as claimed in any one of claims 1 to 4,
wherein the second temperature (30) and humidity
sensor (32) assemblies are mounted within a vehicle
header (60).

15. A system as claimed in any one of claims 1 to 14,
wherein the second temperature and humidity sen-
sor assemblies are mounted within an electronics
housing (62) located between a vehicle header and
an interior rearview mirror support bracket.

16. A system as claimed in any preceding claim, wherein
the window temperature sensor (28) assembly is
maintained in direct engagement with the interior
surface of the window.

17. A system as claimed in any preceding claim, wherein
the output of the second temperature sensor (30)
assembly may be used for environmental control in-
dependently of the other sensor assemblies.

Patentansprüche

1. System zum Regeln der Umgehung eines Fahr-
zeugs, das Folgendes umfasst: eine Fenstertempe-
ratursensorbaugruppe (28) zum Erfassen der Tem-
peratur einer Innenfläche eines Fahrzeugfensters
(20), eine Feuchtigkeitssensorbaugruppe (32) zum
Erfassen der Umgebungsluftfeuchtigkeit im Fahr-
zeug und eine zweite Temperatursensorbaugruppe
(30) zum Erfassen der Temperatur der Feuchtig-
keitssensorbaugruppe, wobei die zweite Tempera-
tur- und die Feuchtigkeitssensorbaugruppe im Fahr-
zeug fern von der Fenstertemperatursensorbau-
gruppe montiert sind; dadurch gekennzeichnet,
dass die Fenstertemperatursensorbaugruppe (28)
so montiert ist, dass sie elastisch gegen die Innen-
fläche (18) des Fensters (20) vorgespannt wird.

2. System nach Anspruch 1, wobei das Fahrzeugfen-
ster (20) die Windschutzscheibe ist.

3. System nach Anspruch 1 oder 2, wobei die Fenster-
temperatursensorbaugruppe (28) an einer Innen-
rückspiegelbefestigung (10) montiert ist.

4. System nach einem der vorherigen Ansprüche, wo-
bei die zweite Temperatur-(30) und die Feuchtig-
keitssensorbaugruppe (32) an einem oberen Teil
des Fensters montiert sind.

5. System nach einem der vorherigen Ansprüche, wo-

bei die zweite Temperatur-(30) und die Feuchtig-
keitssensorbaugruppe (32) in einem Rückspiegel-
gehäuse (12) montiert sind.

6. System nach Anspruch 5, wobei die zweite Tempe-
ratur- (30) und die Feuchtigkeitssensorbaugruppe
(32) auf einer Leiterplatte im Spiegelgehäuse mon-
tiert sind und die Fenstertemperatursensorbaugrup-
pe mit einem Kabel (44) mit der Leiterplatte verbun-
den ist.

7. System nach Anspruch 6, wobei das Kabel (44)
durch eine Bohrung in einer Spiegelbefestigung für
das Spiegelgehäuse verläuft.

8. System nach einem der Ansprüche 5 bis 7, wobei
das Spiegelgehäuse Ventilationsöfkungen hat, da-
mit Umgebungsluft die zweite Temperatur- (30) und
die Feuchtigkeitssensorbaugruppe (32) im Spiegel-
gehäuse erreichen kann.

9. System nach Anspruch 8, wobei sich die Ventilati-
onsöffnungen in der Rückseite des Spiegelgehäu-
ses (12) befinden.

10. System nach Anspruch 8 oder 9, wobei die Zahl der
Ventilationsöffnungen ausreicht, um einen ungehin-
derten Luftstrom an der zweiten Temperatur- (30)
und der Feuchtigkeitssensorbaugruppe (32) vorbei
zu simulieren.

11. System nach einem der Ansprüche 8 bis 10, wobei
Ansaugmittel vorgesehen sind, um Luft aktiv zu der
zweiten Temperatur- (30) und der Feuchtigkeitssen-
sorbaugruppe (32) zu führen,

12. System nach Anspruch 11, wobei das Ansaugmittel
einen Lüfter umfasst.

13. System nach einem der Ansprüche 5 bis 12, wobei
das Spiegelgehäuse weinigstens eine Innenwand
(50) hat, die ein Nebenfach (54) in dem Spiegelge-
häuse definiert, das die zweite Temperatur- und die
Feuchtigkeitssensorbaugruppe enthält.

14. System nach einem der Ansprüche 1 bis 4, wobei
die zweite Temperatur- (30) und die Feuchtigkeits-
sensorbaugruppe (32) in einem Fahrzeugdachka-
sten (60) montiert sind.

15. System nach einem der Anspruche 1 bis 14, wobei
die zweite Temperatur- und die Peuchtigkeitssen-
sorbaugruppe in einem Elektronikgehäuse (62)
montiert sind, das sich zwischen einem Fahrzeug-
dachkasten und einer Innenrückspiegelbefestigung
befindet-

16. System nach einem der vorherigen Anspruch, wobei
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die Fenstertemperatursensorbaugruppe (28) im di-
rekten Eingriff mit der Innenfläche des Fensters ge-
halten wird-

17. System nach einem der vorherigen Ansprüche, wo-
bei der Ausgang der zweiten Temperatursensorbau-
gruppe (30) für eine Umgebungsregelung unabhän-
gig von den anderen Sensorbaugruppen verwendet
werden kann.

Revendications

1. Système de régulation d’environnement ambiant
pour véhicule comportant un ensemble capteur de
température (28) de vitre destiné à capter la tempé-
rature d’une surface intérieure d’une vitre (20) de
véhicule, un ensemble capteur d’humidité (32) des-
tine à capter l’humidité de l’air ambiant à l’intérieur
du véhicule, et un deuxième ensemble capteur de
température (30) destiné à capter la température de
l’ensemble capteur d’humidité, dans lequel le
deuxième ensemble capteur de température et l’en-
semble capteur d’humidité sont montés à l’intérieur
du véhicule à distance de l’ensemble capteur de tem-
pérature de vitre ; caractérisé en ce que l’ensemble
capteur de température (28) de vitre est monté à des
fins de sollicitation élastique contre la surface inté-
rieure (18) de la vitre (20).

2. Système selon la revendication 1, dans lequel la vitre
(20) du véhicule est le pare-brise.

3. Système selon la revendication 1 ou la revendication
2, dans lequel l’ensemble capteur de température
(28) de vitre est monté sur un support de fixation (10)
de rétroviseur intérieur.

4. Système selon l’une quelconque des revendications
précédentes, dans lequel le deuxième ensemble
capteur de température (30) et l’ensemble capteur
d’humidité (32) sont montés de manière adjacente
à une partie supérieure de la vitre.

5. Système selon l’une quelconque des revendications
précédentes, dans lequel le deuxième ensemble
capteur de température (30) et l’ensemble capteur
d’humidité (32) sont montés à l’intérieur d’un boîtier
(12) de rétroviseur.

6. Système selon la revendication 5, dans lequel le
deuxième ensemble capteur de température (30) et
l’ensemble capteur d’humidité (32) sont montés sur
une carte de circuit imprimé à l’intérieur du boîtier
de rétroviseur, et l’ensemble capteur de température
de vitre est connecté à la carte de circuit imprimé
par un câble (44).

7. Système selon la revendication 6, dans lequel le câ-
ble (44) passe au travers d’un alésage dans un sup-
port de fixation de rétroviseur pour le boîtier de ré-
troviseur.

8. Système selon l’une quelconque des revendications
5 à 7, dans lequel le boîtier de rétroviseur a des
ouvertures de ventilation permettant à l’air ambiant
d’atteindre le deuxième ensemble capteur de tem-
pérature (30) et l’ensemble capteur d’humidité (32)
à l’intérieur du boîtier de rétroviseur.

9. Système selon la revendication 8, dans lequel les
ouvertures de ventilation sont situées dans la partie
arrière du boîtier (12) de rétroviseur.

10. Système selon la revendication 8 ou la revendication
9, dans lequel le nombre d’ouvertures de ventilation
est suffisant pour simuler l’écoulement libre de l’air
au-delà du deuxième ensemble capteur de tempé-
rature (30) et de l’ensemble capteur d’humidité (32).

11. Système selon l’une quelconque des revendications
8 à 10, dans lequel des moyens d’aspiration sont
mis en oeuvre pour apporter activement de l’air au
deuxième ensemble capteur de température (30) et
à l’ensemble capteur d’humidité (32).

12. Système selon la revendication 11, dans lequel le
moyen d’aspiration comporte un ventilateur.

13. Système selon l’une quelconque des revendications
5 à 12, dans lequel le boîtier de rétroviseur a au
moines une paroi interne (50) définissant un sous-
compartiment (54) à l’intérieur du boîtier de rétrovi-
seur contenant le deuxième ensemble capteur de
température et l’ensemble capteur d’humidité.

14. Système selon l’une quelconque des revendications
1 à 4, dans lequel le deuxième ensemble capteur de
température (30) et l’ensemble capteur d’humidité
(32) sont montés à l’intérieur d’une traverse (60) de
pare-brise d’un véhicule.

15. Système selon l’une quelconque des revendications
1 à 14, dans lequel le deuxième ensemble capteur
de température et l’ensemble capteur d’humidité
sont montés à l’intérieur d’un boîtier électronique
(62) situé entre une traverse de pare-brise de véhi-
cule et un support de fixation de rétroviseur intérieur.

16. Système selon l’une quelconque des revendications
précédentes, dans lequel l’ensemble capteur de
température (28) de vitre est maintenu en prise di-
recte avec la surface intérieure de la vitre.

17. Système selon l’une quelconque des revendications
précédentes, dans lequel la sortie du deuxième en-
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semble capteur de température (30) peut être utili-
sée à des fins de régulation de l’environnement am-
biant indépendamment des autres ensembles cap-
teurs.
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